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DESCRIPTION
Atherosclerotic disease remains a leading cause of morbidity and 
mortality worldwide, particularly in cardiovascular contexts. The 
ability to accurately assess atherosclerotic changes in coronary 
and supra-aortic arteries is important for timely intervention and 
management. Computed Tomography Angiography (CTA) has 
emerged as a powerful imaging modality, providing detailed 
insights into the vascular structure and pathology associated with 
atherosclerosis. This article analyzes the CT angiographic 
features of atherosclerotic disease, emphasizing their significance 
in clinical practice.

Pathophysiology of atherosclerosis

Atherosclerosis is characterized by the accumulation of lipids, 
inflammatory cells, and fibrous elements within arterial walls, 
leading to plaque formation. This process can result in stenosis, 
occlusion, or even aneurysm formation in affected vessels. The 
condition is often asymptomatic until significant vascular 
compromise occurs, making early detection imperative. In 
coronary and supra-aortic arteries, the progression of 
atherosclerosis can lead to critical clinical events, including 
myocardial infarction, stroke, and Transient Ischemic Attacks 
(TIAs). Thus, imaging techniques that can effectively identify 
and characterize atherosclerotic changes are essential for risk 
stratification and therapeutic decision-making.

Role of CT angiography

CTA has revolutionized the evaluation of atherosclerotic disease 
due to its non-invasive nature and high spatial resolution. It 
provides detailed visualization of arterial anatomy, plaque 
composition, and hemodynamic significance. Key advantages of 
CTA include:

Rapid acquisition: CTA can quickly acquire images, allowing for 
prompt diagnosis in acute time period.

Comprehensive evaluation: It can assess multiple vascular 

territories in a single study, making it particularly useful in 
patients with systemic atherosclerosis.

Plaque characterization: CTA can differentiate between various 
types of atherosclerotic plaques, providing valuable prognostic 
information.

CT angiographic features

Plaque morphology: Plaques can be classified as non-calcified, 
calcified, or mixed. Non-calcified plaques are often softer and 
more vulnerable to rupture, while calcified plaques are typically 
more stable. The presence of a large necrotic core within a 
plaque, detectable on CTA, indicates a higher risk of adverse 
events.

Stenosis assessment: The degree of luminal narrowing is critical 
in determining the severity of Coronary Artery Disease (CAD). 
CTA provides precise measurements of stenosis, often expressed 
as a percentage of luminal narrowing, aiding in the decision for 
revascularization.

Coronary artery remodeling: Positive remodeling, where the 
outer arterial wall expands while the lumen narrows, is a 
characteristic feature of atherosclerosis that can be assessed 
through CTA. This phenomenon often indicates plaque 
vulnerability.

Carotid artery plaques: CTA can effectively visualize carotid 
plaques, which may be asymptomatic or present as TIAs and 
strokes. Features such as plaque thickness, surface irregularity, 
and the presence of ulcerations are critical in assessing stroke 
risk.

Stenosis: Similar to coronary arteries, the degree of stenosis in 
the carotid arteries is a key factor. CTA can describe significant 
stenosis (>50% or >70%), which correlates with an increased risk 
of cerebrovascular events.

Aneurysm formation: CTA is adept at identifying aneurysms in 
the carotid and vertebral arteries. The morphology and size of 
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Enhanced resolution: Improvements in CT technology are 
yielding higher-resolution images, allowing for even finer 
characterization of plaque morphology.

Integration with other modalities: Combining CTA with other 
imaging modalities, such as Magnetic Resonance Imaging (MRI) 
or Positron Emission Tomography (PET), may provide 
comprehensive insights into plaque biology and inflammation.

Artificial intelligence: The incorporation of AI in image 
analysis assures for automating the identification and 
characterization of atherosclerotic plaques, potentially increasing 
diagnostic accuracy.

CONCLUSION
CT angiography is a fundamental principle in the evaluation of 
atherosclerotic disease in coronary and supra-aortic arteries. Its 
ability to provide detailed, high-resolution images of vascular 
pathology plays an important role in risk stratification and 
clinical decision-making. As advancements in imaging 
technology continue, the potential for more precise 
characterization of atherosclerotic disease will further enhance 
patient care, ultimately improving outcomes in those affected by 
this pervasive condition. By understanding and exploiting the 
CT angiographic features of atherosclerosis, clinicians can better 
guide the complexities of cardiovascular disease management.
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aneurysms can be accurately assessed, guiding treatment 
decisions.

Clinical implications

The interpretation of CT angiographic features has significant 
clinical implications. Accurate assessment of atherosclerotic 
disease can guide the management of patients at risk for 
cardiovascular and cerebrovascular events. Specific applications 
are

Risk stratification: Identifying high-risk plaques and assessing 
the extent of atherosclerosis can help stratify patients for 
aggressive medical therapy or surgical intervention.

Monitoring disease progression: Serial CTA studies can track 
the progression or regression of atherosclerotic disease, 
informing treatment efficacy.

Guiding interventions: Detailed vascular mapping from CTA 
can assist in preoperative planning for procedures such as 
angioplasty, stenting, or surgical bypass.

Future perspectives

While CTA has proven invaluable in assessing atherosclerotic 
disease, ongoing advancements are enhancing its capabilities 
such as:
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